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(57) Abstract 

PROBLEM TO BE SOLVED: To control an engine 
and a motor in such a way as to make the residual 
capacity of a battery a target value in controlling 
the amount of fuel consumption on a traveling route 
to a minimum level. 

SOLUTION: The speed of a vehicle is detected, 
damping and driving command values to the vehicle 
are set, and efficiency index that represents the 
efficiency of fuel use is set Then, based on the 
detected value of the vehicle speed, the damping 
and driving command values, and the efficiency 
index, the operating points of an engine 2 and 
motors 1, 4 are determined in such a way that 
charge amount to a battery is decreased inversely as 
the efficiency index becomes large. 
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a>\s J .-9-covyh*;x.TK± •j|IK$*t*i|gg&55- 
ffitt*g3 3a. JIB&St&fcffi*8li63 3 b J: tfa^S O 
Cifee*Sit6 3 3 c iriiTVS. MI&55-«*&flB.3 3 a li 



3 b»i. ^-iijEPfloae&ffi^g, assise, 

h • KHiO£ifo;fas. *UK£«fcifO«ftUim 
rfr#JB&- Ol&B&fc if <DJfc«re$Rfc if S-^mi" * 0 -ifc, 
S«ISOC*3elSt63 3 c li, Btfymz&lfZ ^ -Y 
•jfj-isciisoc (t_S0C) *^i--5 0 
[00 1 9] *ln>bo-7-l 6Cli, v-f?D3 
>\Sj--9-<Dvy h*>x.T\zi*)?mzti&teffjkft 

?®mm i6a, so c^mimmmmnrnm 1 6 b & 
x vp^ y v y/^-9 -mm&mn.mffe 1 6 c *^x.t 

v^4o jfefif*^ SI««61 6 a'li, #»«Elffloa»ai 

[0 0 2 0] s o c mwm^ummnmm 1 6 b x 

> v > / * - ^ - 3ME£ * *J6-t * BSItcttffl -t- * s O C 
Jft*»JWilllSOCc 4 o i^i, i> ? 
-a<Ej*»#««6 16cli, S O Cm*5c&^t§«S0Cc, 

j: irweftijs^ttuafecf v^t j. > > 2 *j «t 

[0 0 2 1] < S O C^#?*$ii«S0Cc^)«#73te> ± 
(±, M4"^*7f V-SOC^Iiffii i)fi< ifcofc 
O C A*B mW. <t »> K < * o t> ?t*^ihfiiJ t> L < l±&* 

migVZ > V > t ^ -<D^*#Ig LTiS C> 

[0022] ^olUko^ai-Cii. flSSSStc 

T<)-1 5 <0 S O C ^* i It t * 4 £ o C x > v > 2 t 

*-^-i, 4^©j«i-r4o 
[0023] t-f, s^mzisn^smsoc (t_so 

C) 4 o -WiSSOC (t_S0C) (iB6<jSk»ci5 

•t4S0COB«lfl[T*4*», i»»i-C<0»ttife«|»»C 
*3 v^>r li, > < 7f'J-l 5CDSOC tf%--f L i 
OlfSOC (t_S0C) t=5:«5^||li*<, jfe^f+icr 
Og^SOC (t_S0C) lC*c?v>T^>v> 2 t*-^ 
-1, 4<*>ate.6£&56-t*fecDTIifcv> 0 iOMWAb 

ic^it^g^soc (t_soc> ©Kje^tttci*, ass* 

rti f T *) ©ISWtffxT. ;u ^- J ^ -i ysty f - 'J — l 
5lc|e]iR-C-#£.ri:£}8#LT, /h?v|^SOC (t_ 
SOC) Srttjfe-ti^ft^iSo 

[0 0 2 4] o^(c, ^^HJfeOSS-CId:, IfiSUftiT 
<Ofett*+ K. B It 4 * fk&m \ZWU L * * ? 
«b, BW*lci5lt4>-f w^f'J- 1 5OS0C£@ 

tsoc (t.soc) t-rztztb\,z > smmtx'com^M 
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o c ^nnmmmsocc 

[0 0 2 5] COSOC»HLS&*»«S0Cc*»*:Sv»i:§ 

0O5fc«**HMnrtlAbat*»^<«:*J:^4. o4J;< 
9 r 'J -**P#0«tt©*WB3bspd*ilS < 4 * <t 3 
K « »t 3fem*fT ? i n \z i v ^ > - ? - 33E .£ * ft 
5fcU Etti: S O Cft»M^ S O Cd ? /h? ^ t i 

3G« £ fir d £ ■? K ^ > v* > / * - * -iUe* £ ft^-t 

10026 I 03 »= if), S O C^?*^m«S0Cc<7)?^ 
ft*ft£f8JE1-£o BMt&tX~(Dm?T'*?->-t>m3 a 

ho 03 a Icfcv^T, n-fB^ERflwa 
y(i) (i=l, 2, • - ,.n) UK#U #KIHJway(i) 

r t omstmBt K^twudLvsp < i ) t wjfESi* 

ti^ttp-tTd ( i ) * o - ti <b <7>m^p_vsp ( i) 1 4U 

IEtt*^4-ffip-tTd ( i ) (O^m^m iZ o v> T l±&&1" & o 
i7t, 0 3 b~0 3 dli-^ix-PtU SOCftSi^I 
S0Cctc3«a<7)H^11S0Cc_h. S0Cc_m, S0Cc_I (fc 
tz LS0Cc_h>S0Cc_m>S0Cc_l) «-SSLTx'/y>2 33 
J: tF^e— ^ — 1 , 4<D3Cj6**j£Lfc*6-©, 
tttBB*. *&***J:irsOCSgYfcSr*-to 
[0 0 2 7] ±.i& LtzX d fc^ S O C**£l$*iiKS0Cc 

wCD^6, 03 b~-03 dfrbmhfr%£ -5 g 
«ift»::ii»t.&***«4SOC»±» SOC&3f*A?P*gffilS0 
Cc lC:ft*<DiIS0Cc_h£I£5E L 7t^^cOttf_S0Cc_h* s S *> 
/h£ < . S O C»*&3pJg«S(Xk:K«il>©ffiS0Cc_l *|£ 
^L^m-8-^f_S0Cc_I^fti^:§ < oJt), ^ 

»SOCIi/h?<^^.o 

[0 0 2 8] SOC»»Sb*»SS0CcKfire>^<O«[Sr|S 
56' U *$H«EWiray(i)©^fl!l#*p_vsp(i) 
U»*Jt^ffip-tTd(i) t tc*o-v>T, Ifear* v >/ 

1, 4W«oa<gjS*rftjei-*o *LT, **«EHwa 
y ( i ) ©*tt«tt*BatOll# HI«$NtpJ>at ( i ) £ , % 
4©SOC (d_S0C) S-*JK8tti LT4HMWE(Qway(i) 
O^W/* y t ') - *«c««*pjbat (i) *l*IB«a-rn 
if, ^#JEHway(i)-C^iMSOC (p_S0C(i)) t@ 
«J«fetci3(t&^iS!SOC (p_S0C(n)) ^feSit^t 

[0 0 2 9] ±*L/:J:^:, S O C»*&s|s»«S0Cc 
<-rtilfgfi<)%tciJtt-5» ; fjiiJSOC (p_S0C(n)) 
?<44^t>» SOC * *3b$ffifS(S0Cc tc^DfiSffiSO 
Cc_0£ 88:56 LT (S0Cc=S0Cc_0) B Witilt:: 33 iBJ S 
OC (pjS0C(n))'*»*LJtfc&K, Bfig^fetC^tt-S^ 



flJSOC (p_S0C(n)) **BttttH::tJ(**BtI[SOC (t_ 
SOC) SOC&#^Jg«IS0Cc£. 
[& 1 ] S0Cc = S0Cc- a ( a > 0 ) 

C (p_S0C(n)) **B'»»»cU»t*5*SOC (t_S0C)) 

«t »> /h $ i± „ soc &n%}^l%msocc * , 

ISSC2] S0Cc=S0Cc+ a («>0) 

[0030] m_Ltf>?fr*:£. gfiti%tci5tt^^iSiJSOC 

(p_S0C(n)) ^gW*lci3lt^»g«SOC (t_S0C) £ 

*-C*fe»)igU M^**iH3r— SfcL7t^<OS0Cc_j (jli 
0J2Jl±©SEBc) ***ttfcSOC«*»^fl^S0CcKft 

[0031] irr% «»±. akOJEuat^^lRLftv* 

eftOHjetttt-*o *-&v>(i % SOCc_0t LTIi, *a 
AIIRftifCjBtrftSLrt* iv>„ mi.it. teffitmL 
v»*&^ v 14(7) SOC (d_S0C) >4Vh ? v^*-a-(±SOCc_0 
*/h S t -T * „ * * VM4 JBLUr Ujfefif L i i 
&ffl&<0®&\±. *<Dt I: <75SOCclC*o'V>Tlftco s o 
C (d_S0C) 3S*/h$v^atVh§tot;MiELX:'ft**!J^tt 

[0032] «ae.sftg*ft) 

0 4i3«tO f 0 5 (CJ: ^ 7 y fMf©i>y 
V/*-^-iHEjS«)ft3e*ffiSrBlW1-*o 4i3. 0 4 
©Il^tA, N> B, C. D. EI±0 5Oil^*A, 
N, B, C, D. ElZ-£tl^tlWZ>~r2, 0 
[0 0 3 3] SOC»#asp»«SOCcSrftJ6-i-4fc*<0 

E^way(i) rt <0^iU*iip_vsp(i)i3 «t V^jH«K»» 
Jg^-«p_tTd(i) t lC*o*v»T, ^> v > 2 i3 J: IK*- 9 
-1, 4 0fiWlteitetio itz—fj, SOCI 

T jfefr L T v» 4 t § ft^LtSOC 

socc (=soccj) #a^m<id_vs P t, ©j^i&^ti 

^••(i<0?*»ffid_tTdi: Kgo*^T. i > v > 2 33 £ tf* 

fe, WIBKi^^ffi(D»»ffid_tTd»* > *a*m«4_vsp 

*»4>-«[-r-r/u*t>*5l#»*Lr*JC>*o 
[0 0 3 4] V>i*ti<oate^ft^tCi3V^Tfe. SOC 

Jft*itt*»a[socc_i i ^ iisoccrt**: § v> ta tvt x >; - 

[0 0 3 5] 0 4 ti*iS5 Okm/h, $IJ|gi6*Jg^-ffi 1 0 

o 0N©ti <^j. >->*>/*- ^-ate.^:*^L> 05 
i± - coxitis j: xfmwmnn'*®. \z a »t * > v > / 
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4 iz&^x, ±m±m--x->~y>mij&&&®&izMn 
pi^-^-i, 4-c*M*iga (tfd^jf^'f w<7f 

•J - l SfrhMOtiHtZM.KoW.tii*-?- l , 4-^- 

S*»4-5*6-oa<EjS-C*4 0 *EI±, /*? TV 

-1 5<7>5£^S£#-<-fS£i6KJi>v>2-e*W£« 
«j-r^> t ifclC^e-^- 1, 4 £fg«jLT3gm 

-&-<oate.&-ei£><&o 

[0 0 3 6] 4-, ^4 Wty^'J-l 575 ? ifcmLTV^ 
ate* a icis^-c, i V v > 2 ^<o*mtt*&**«tfln L 
TV>< t.ar.N-C^ -f >/■<•? f 'J - 1 5<O*ft^S**0 t 
$ C>IC*B — C-*D— ECOMK^ A >A'7f 'J- 

0\z, *Blc^tt-S.3tS*l±c_btkW], ,* Clwi3lt*3E 
**(ic_c[kW], £DUi5tf*3iE^Sl±c_d[kW], *EIC 
£ It £ 5fcH4»±c_e [kW] & 0 
[0 0 3 7] &AiZi$tf2,Mft&tfrt*&mt Lt, r 

*n# in* a f ue i * ^mmtimum a bat t ^mm. 

*8*M!ini* A fuel fc*tf -6 3£mm*^iD» A bate? it 
(=Abat/A fuel) i&tbfz 6 <D**ft^®"Cab *) , £ 

[0 0 3 8] H5i:*ti7U, SOCJI»Mlg«# 

0 C&H3&$&flK= 7 0 %\zHLxmmS £ s 1 7 0 

s o c &m±mmm= 5 0 % i£*t l xm& s * s 1 

5 OK, S0C!fc*»sMg8=3 0%K#LT«ftS* 
s 1 3 0 IC-E-ft-rftlS^LT^&o 

[0 0 3 9] fit, SOC»*»*fg*KJS£fc«iS 
S 05iS«E^lBat £ H^-f £ ^ > * -315 * 

* * . m a. a ; s o c &n$)mmm& ?o%«# 

1 $ (csft s 1 7 o zmm-t z>MP [ ®mm.v> 

ffl*l®±0 * B £ £ <7> * B £ HI 4 <D * B 

=Sr^>v f >2*5«to r *-^- 1 , 4oae.^t-r*t»f J: 

*ftT-C»iff ft L 4 14C,fiA^x > > 2 is 
i:?/*-*-!, 4<7)ate.*.i:-r^ 0 ffiHOX ©t±> * 

*>*ai:$!jei6*^#ri:tcSi-5 0 iot, SOC 



HBo^at matto*ftTi?** s 
[0 0 4 0] z\tnzx>o. socmn^}^ma> { ±^^ 

li t\ /< ? r 'J — > <7>^S«rfl a < 4 *) , R 

B^^fUffisb^HlJ < * I? % KM \z S O ClftJ|E»*» 

[0041] ^ij, jei±ottwcii, socft»9$fi 

«^)Bat Sr *i6, 3fe«**Bat * ^ > v 

^-ate.*.«-*i6^l«I^^L^^ SOCM»JIS 

IZtft h 5S«m^Bat i3 iD t X , /y>'/t-}'- a(gj£ 

m l x %wmjRai axxf^yvy/*-?- ate * * 
* -ate *o?n3f * #b iz x § o 

[0 0 4 2] S*:, H5 0«Ftt«j»(Dt=ov»rii, 

p a pOM»m*4-#atL7t±-e, *n «t <<)&m(Dijkw.mz 

O^TIi^-f >A7fV-l 5<^gtma**, *N<tt) 

fcm<r>jz'mmz'o^x\$.* 4 y-v-i 5 <o^wm 

*^#St LTMao'tt^. i: J: v^ c 
[0 0 4 3] *seS£a«5WSEajt»i, ¥3tx>y> 

/•=& - * - ate * <o dteajs & fm-t & m&st icps-r 

S. - 1 t 4<Oh;v^li H ^^^SLfc 

ES-CU 4 v V 2 (Ci g«©J|g 

[004 4] ^9 f t 3 vfflftgjt^i&m 6 izm-r ±7 
IZM&-3V x is # . £ cok# l **o r <$«f t mm. * 

t-J'-lWh^^OXVyVlll^fitiSf 

U>tv^*ft«)tii:, II 4*5*1/11 5 i:i ijgiWL 

tzismza *)^>v>2 3sxv i ^~9- 1 , 4<oate* 

[0 0 4 5] £OHiftO»]K-p»i, SOCMi$M 

<o »* K i± ± a l x>y'>^-}'- oate j**5e* 
*5cic»±±a l/c s o c&&%}mmm*:m^z>tz*>, ^ 

ttc**o -€-£-e±aL7t.fc9K, soc»itajp*&s 
S0CcC0?g»lci3V^T. i-fS0Cc<7)'(iK'fpr'b^«0{i, ±IE 
00 -C Ji^^ttSOCc.O * IS:5e LTx>y>i€-?-©g 
oagfi^K), ^ibtcIWSfe^isttaSOC (p_S0C 
(n)) *^iBlli-*o fit, fif^ffio ^fflv^T^l t 
»*2»CJ:»), itfjiftlcJait&^SiJSOC (p_S0C(n)) . 

**b«iso.c (t_soo fc-s-r*STsoc!Mt3&* 

^^S0Cc<7)«# S-iH ») a U »#**JR* L t # OSOCc 
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[0 0 4 6] f LT, ft£LfcSOC»JM&*»«S0Cc 
(Cgo'v^T^ V >*> £ *- * - <Dm®iOWfc& & 

KMmbjJft^Wn t- - * , &m ¥ j£d_vs P £ & 
mr ^ -fe^|BK£LaccUitJE&-r*«y«i6**&^Hi<LtTdt 
3E9 1 4o SOC*JC»^»*S0Cct. if 

*tftUMtcLvsp£ , «0K»**e^«O*»«dLtTdfc 

1, 4^©J»1-* 0 

[0 0 4 7] itiicii). EMttiTroSMMii&KiiJv* 
SOCMa*»0Cc?rffli/>tx>y>2 it- 

<b v BfftiteKiiltS^ 4 W<?f'J - 1 5©SOCS-!- 
<0 B Mtet.SOCKl" S C £ tfX § S o 
[0 0 4 8] 117*3^^118 (±*M©J»7°n A £tk 

-So ^-r v 7"1 Izts^Tm&i&iWim-tZx, 2 0 

BJUH*0*1f«F*c«»«IEHway(i) ( i = 1 - n) «D£* 

7ti:§J±Xx .yy3^it^ -fpf^^^o/ct iliXf ^ 
■7° 1 1 ^J8tr„ «t» #»©3Mttt V ICSit'O 

»*Hiafllil«tc J: 0 A#1"So 
[0 0 4 9] BW»©«r»A^jS fcttSSJS. Uli^Q 
&ffi#ft<^ffc<av^ft^a*&ofc£ 

7*4^ ltt»i-C©8l*BI&&n|ZIHhray(i) (i=l 
~n) tc^iij-t^o £0<ittfl-«2rffiKtt, i^WMitm 

E«*n«jt»LTE«-i-**ffi&ifA*** 0 B&5 

** ■coE«* t itv»»'frtc (±, b x-(ommm^± 

c9fi^*.£4K«9B6<>iftl£ LTSS&^-tiJ^firoTfc J:v\, 

«e>m*K Jfc« L fcfl-MSc* itecl- S #£4 S c 
[0 0 5 0] 7 7*5?!^ #5-#JEKway(i)tCJ3lt 

»#J K HQway ( i ) <T> &f&3R# 4 if tc go* v » T B K i5 »t 
^IfSOC (t_S0C) £jfee-tS 0 
[005 1] #^#JEP€way(i)coitKa 



is ft * ¥^p_vsp ( i ) £ mmSbt) it^-ttp_tTd (i)i^-m-t 
S Q <:&p_vsp(i)£>^ig!)l4, Mxi^Oi^Cti,, SI 

* P _vsp(i) £¥iffl U Att»Em-CttjtKoA^icj&b 

fciwauSiK £ m&mm r *j6 P _vsp( i > ^tpsu-t 
So ifc, v i c s&?a&$fflaffifgfi*fc$$tiMfi 

ft< ^ -5 £¥iip_vsp(i) ^^-ffli-So #^#JEP5wa 
y(i)OWeft*»-fr*p_tTd(i) *J8p_vsp(i)KI& 

[0 0 5 2] ^"TS^ t'y ^"1 4-r*ili:$iJ|g 

»*^ffl<0?-iB!l O-f ftifi-k § v»t fij Mf $ fix * f y 7 

ftHJU "f it W * |6J * #Jt L T *«p_vsp ( i ) t ©JIEK)* 

*e*ffip-tTd(i)'*w : ?a-r-&o ^Jx-^jfefrfo^-iw^ 

p_vsp(i)^^w¥igj; i?i^w^|finc*)Si:§Ji^-a!W: 
^ P _vsp(i) ^fi^wffltc L, *ff f.«>^FS!«ie»*J&^ 
«P_tTd(i)**j|^<Dft(||gtt*^1iJ: f) fe/h^v^t §l± 
^ ffl«ltt«l**B-frttp_tTd(i-) i feco^ci" So h S 
VM4. if SffiMiClo/;i t<0*l.gK<0)i^l: 
li. El$rtc3ofci #O^SSEF B 1<o*:^_vsp(i)^i ; -a!l 
*iS P _vsp (i)iUUv»U ^zBJ*i$p_vsp ( i ) t mfr 
<9iiMim_vsp(i)iO|*|#ffi£i:oT*> iv>„ /c/iL, ^ 

tt S *am_vsp ( i ) t E* L T * < «e»S3S** * „ 
[0 0 5 3] 7y8Ci'V>tSftOSOC (d_S0 
C) £&ffiU «c<^r »y9-Ctt±aLfc*tttcJ: *) 

s'oc**»*ffi«socc**#-r*o ^f?7-iot, 

*BLtS 0 C^#^^Ji«SOCci:^S!l*^p_vsp(i) t 
^?S!l$iJIE«)*jt^fip_tTd(i) £ ic^o-v^r, #«-iSE:W 
way(i)OS0C (p_S0C(i» Jfffln. Sf, SOC 

ei#«!)^jiSsocc £ ^sij*^p_vs P ( i ) t ^isijsuiEi!)* m 

^•Hp_tTd(i) t K&o-v^T, ±35 Lfc <t d.t=#»fflEW 
way(i)tCi3(tSJC>;>*> 2 1 , 4 CD-IRcD 

34b & * S £ , H it S ^ iB/< > x U - 

3fiE»cm«^Jp_bat(i)3>***So L/d'oT, iftOSO 
C (d_S0C) Sr^tt£ LT*fl-«EWhray(i)0 ; 5P«/< 
» f 'J -*tt«*ap_bat(i) *B#H»fl-i-* £ , #^«IJ 
EF4way(i)<£>S0C (p_S0C(i)) Sr^ifi!I-rs i £ 

So 

[ 0 0 5 4 ] * 7- 7 7° 1 1 T'$]l$-b 2 3 «t 9 * 

-2 2K«t OT^-b^ggftd.acc^ffil-So ^f^7" 
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w r ^ -fe ;i-pajgd_acc * mm.m^^m_tid * 

[0 0 5 5] Xt-v7. \ 4T«±. #:fri!lEMway(i)<Dife?- 
jft fc is v > x . KffiVMz. If T^flSi* d_vsp ( i ) & X 

[0 0 5 6] -rticommt lxu, 

im.3] ERR_1=2 I (d_vsp(i)-p_vsp(i)) 2+K1 (d 
_tTd(i)-p_tTd(i)) 2| 

fr L?zft&frhW$&i x<r> i izi5V2>®.%\*mi- a 

[oo5 7] ttz. m-mKRii-titmmi)^ z.<o%m<r> 
Wtmxm g 1- z, mmmn t ^.mmmij »= a * wanes 

ERR_2 Z1%mt-tZ>Jf&i>*>Z, 0 
[8fe4] ERR_2 = 2 I (d_vsp(i) • d_tTd(i) -p_vsp(i) 
•p_tTd(i)) 2| 

.jsc i -co i Ki»t a*. matsuigS)* 

J8^-'tfi<o J ?aiJ^ # v t ;pj»f $ fix i ox r- -j h * 

p_vs P ( i ) i ©jiE»**g^ffip_tTd ( i ) i w^m-r & o « *. 
tf. ^fif4"<D^ffi9<;^p_vsp(i)^ll^w*;aj; "rnvM® 
[6]tc*-& t §l± : ?iiI^p_vsp(i)4-®*<D'fllcL. ^fir 

•p o^ffiiJ^Jfgii* jf^-ffip.tTd ( i ) * ? n^o*ij|gi6^jg^ 

tt-fc 0 t/h*y»i: §Ji^«iW«»*»*ttp_Td(i)«r* 
§ totfHiK-r i*> „ afe £ v»j4, if 3SSK*mir icii o i 

O^g^* - >m_vsp(i) *?-SlJ¥iip_vsp(i) tLtU 
v> L> ?-SlJ*iip_vsp(i) t mW<??*an_vsp(i) t CDrt^ 
IticTUK fc/*U ^-?>Jft-£-lcl4^-4 < t 
W^JElfflrJcao fcilittEiai»ciJ»t**am_vBp(i) *E« 

[0058] 7f^l 5T-I4. 4HMWKHway(i)©i|* 
j£K;&v>T, ISftcoSOC (d_S0C) t^«SOC (p_S 
OC(i)) tV-Tiltfffifcmx »>*:Sv*a»5***]*fU 

[& 5 ] ERR_ 3 = (d_S0C-p_S0C( i ) ) 2 . 
[0 0 5 9] ^fy^l 6l:fcv»T, SOCftSS^ 
'«S0Cc<O*JUKttS0Cc_j t > S«EO*a*W*4.vsp t , 



ftUJSOC (d_S0C) it* 4 VA-'vf'i- 1 5<9-& 

^fgrnsoccoftfr *) ic^m soc (d_soo zm^xm 

[0 0 6 0] If y- v 3 v»« 3 3 j&TMrffc LT 

(±. 0 7 i3 J: IH 8 tz^i-^n-^-v.- hco^T- >'7'8 

— 1 1 — 1 2—1 3 — 1 6—1 7 OMizmftl-Zc fztz 
U gWSfe^^^ttTv^v^^tf^-v 3 >mW:3 
3 Ltv^ J^-g-li, ic^fi 1 L 7t i t <T> 

[0 0 6 1] 4*3. SOC»*«spJtSS0fc*8K*1-* 
CSfc^tli, -f^X <Dfrmm Mway (i ) O^SlJ S OC 

(p_S0C(i)) 4-?*g-t-i,ii:ic4acor% ^f-^io 
Kiitf-S^ilOS OC (p_S0C(i)) OfS^'dt Ltli, X 
•r ^7 p 9lcj3V>TS0Cc = S0Cc_ j t L tz #^id E Pfl <Djl 4- 

[0062] iw<t^ic. ^ i <v$m<r>m&x\t, 

x~<omMm&*fr$i u -r try- -> 3 ><nmm& 
ffimzm^xm&&t&<n&frmzfflizi5tfz>i$.&p_vs 

pt ©J|gi6tl^fflp_tTd$r^SiJ L, #*S8EH<0^a8* 

Sp_vsp t ^mmmmtii^^p_tTdid x yj-v-s 

O C ?>4!Jl8ttSOCc_0£l£;E L/c S O C ttgSlgS&IKSOCc 

- ^ - o<Eatejs t m& <r> s o c ^m«d_soc t tc*o- 

v»Tl»*tiJ»t*SOCSr : p«L, lW%lci3tt*^ 
ffliJSOC (p_S0C) * ? gW*lciiit'&gSSOC (t_S0 
0 »c*-Ski-4S-CSOCJft|ia^ffi«S0Cc*««ffiS 
0Cc_j(CJR*$-^-l> () -f- LT, ¥^ttHtd_vspt T^-b 

7--7frfrh mmmt) *i^ffld_tid * *g i # at* l , ^ 
a«m«cLvsp. «ie»»t&-frfi<o»f jwi4_tTd^ i tr s 

[0 0 6 3] i<0^1 <O^J6<0^?ltcJ;Hlf. S0C& 

It^ti^-tt^^ffliJL, gW*T-cog«SOC*3tBS;1--2. 
fc* A v»a. > v > t * - ^ - <DMm& 
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[oo64] <»w©« 2 <r>mm<omm> s o cjmb* 
<r>%M<oT&m<Dm®L\tm i & * of a 2 t ra« 

[0 0 6 5] ^^uns 1 o«±, soc&#r?A^fl« 

[0 0 6 6] l-n-7- 1 6\iffi7&%f8lZ:tiz 

ttttL/:t, Xf77"8t?l4(OSOC (d_S0C) £1$ 
SA*iti±fl, ^es&o&flfc, 
# liXf y 7*3 — ii*. ftfrotz tlliXf 77"1 

[0 0 6 7] B»»«)»aA*4fcU:SE5E, 

F^way(j) ( j = 1 ~m) K$MW U $ <b K£EWway(j) 

(=m • p) EF*9way(i) ( i = 1 ~n) izft®-f Z> a ft 

< Xf * -Z5 -Ctt^a-WEWwayCj) K*»t&¥*&*3E, 

& 0 8<Xf7 7'6 T*±& L fc X o K##fiJE Wway ( j ) 

nmrnm^tc t* tc*o-v> r g mm tc & tt * § « s o c 
(tjsoc) *ftjgi-*o 

[0068] ^7 7^2 1 K*5V>t\ !$Ln<7>W)Jjmtt 

mm L T#E Hway ( j) r t «> jg|&9|t% tcj@ C/;SOCW 

±Tis^t4-is^i-^ 0 mz-i£m i i tc^-r i ^ tc, %m 

j£4> O * & E way (k)*e.ft5 k-mi:«ot±i)iRi»* 

< ft 14, 1 , 4lZ&2>mW)j3*: 

i*50%tU 10kmU«or±t|*iW(!<»*i: 
(4SOCTKtt^6 0%tci-^, o ftU, JS|IJtLT#53- 
MEIBJOSOCJiTIR***, HI 1 UCTjrtJ: '-5 fc'< ? r- 
y-«10fclt>U8 0%MT, 2 0%a±it*o £ 



ll*litt±Ofi*0»jSCt:»LT«j6LTfc iv» 0 >{>*> 

[0 0 6 9] Xr7 7 , 7fli, _t»L£:J: ? tc, 
KHway(j)OiBJ»Sll*t=*^v»rS««i:I»»OiaiO 

4HMWKHway(i) lcis»t**»>_vsp<i) WE»##fr 
ffip_tTd(i)£^«iJ1-£ 0 *^p_vsp(i) O^fflijli, 00*. I* 
*<7>i ? lc1-^ 0 gt#£tt?ttEmway(j)0ttlR£&fr 
TF?Si]tti:i--2»o if:, temi1rZ&&&. BHD, 

0> 3fM*iL&Kij|lj»K0. 1 G?SJKJ6KUJS.&J:$ 

^msp_vs P (i) s^aiu tiam.9&E.m-vimi&e>mmz 

& t JtinSt^JS t ffliiiSK fcafcr^v* -C*»p_vsp ( i ) * ¥ 
ffiO-T^c i*:. VICS 4 f ©^¥HiSSt* ^MS 
^«IEW<o^**0-fv^i^J*»*; 
**J:d4*ap_vsp(i)t ; ffll't*o # 
»«EHway(i)0««a»*»^«p_tTd(i) ^l±. *^p_ 
vsp(i) K«CfcAfT«*55- (^JiS^ + Kji* >9 

[0070] X t- y ~f 9 t?«i, fSl oHt5&O^T-±JE 
Lfc^ffiKJ: ») SOCftJ|[ffl!pJi*S0Cc«:*Jti-4o ^ 

fyrio-ctHjLtsoc ^»«&^Jt^socc t 
^iip_vsp(i) h^mumm-n^m^jii^) t tzm^ 

T, #^#J E Fenway (i) OS OC (p_S0C(O) ^^jffl-t 
* 0 if, SOC^*a^HS0Cci:^iBlJ^p_vsp(i) 

i -9 lC^#JEF B ^way(i)lCi5»t'£. J-> v> 2 i3 J: CF^e — 
^-1, 4 0ffioafeft<r*i«>*i:, #^-«iJEF^lci3(t 
SiFJI^yf-'J -5teSfe««*p_bat(i)* ? *f *„ L/c** 
oT, IftOSOC (d_S0C) **J»!«t LT#^«E 
Hway(i)0^if8/<y x V -fcftW«2lp_bat(i) *^F^H 
#«-*dlKMway(i)OSOG (p_S0C(i)) ^ 

[0 0 7 1] Xf7/2 2i:j3^t, ^iMLfc^iiJE 
F^way(i)<OSOC (p_S0C(i)) «r77'2 ltttL 

If X t- y r 2 3 ^Jt*, mz-X^KWtilSAT- y -f\ 1 

^ittr 0 ^ffiijsoc ( P _soc(0) tf±Tmffi.%mz.x^ 

* *fr l± , Xf 77*2 3fSOC jftff ^iBWSOCc Offi 
IE?|[*4-ff9o ^xf4"g|l 2tc^i"J;dlc, ^-pJSOC 

(p_S0C(i)j jFBttttSroeBfc+OP Attj&-CTR 
H*jax.4»-d- (CD) Ui±, T8g1t*Sx;4rv^i^ 

(®co^) ifS O Cjftlta^JBWSOCc* ±IE^ 1 \z 
4 *)«IELT/J>$ <-r^»o ifilC, ^SlJSOC (p.SOC 
(i)) **±KgffiSrS^*^tCJ±, ±Rtt*jg*.fc</»i: 
i^JtS O C**S»5pJiSIS0Cc-* JiE** 2 «t <) « 
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(iOf^?v>^) OSOC^aUffip_SOC(i)* 
«ftWK$UBU iTRrtKiJRi&J^KSOC&ir^) 

10 0 7 2] JfcK, X-r y-/2 4T-#EKway(i)<D^ji 
SOC (p_S0C(i)) ^SOCiTRrtKJDU-Sidlcfc 
o fci&iSu tfflx. (f HI 1 2 J; ? tc^iBiJ SOC (p_S0 
C(i)) OSSfttttt^S OC±TRttK:«»i£-#-**ja. 
ifcli^iSOC (p_S0C(i)) <D^<ffcffijgli SOC.LT 
RttW^r PA" *ffi1SLTi5< 0 ©CO 

mvEmmzavz^-msoc ( P _soc(n)) iigiso 

C (t_S0C) K-SfeLfc^fcfc, Xf7y2 3filL 

fcsoc*»sssp*&«socc*sw*4-c«ffli-nix, § 
WMicfctt^n^cosoc^iasoc (t_S0C) K— 

Jttt^f7y2 3TlSU;SOC ^#^)^Jt«IS0Cc 
fcttffl L , $M«^i P A »::» L £ i * »i£<D * ^ * 

Msocc^r*ff leu Jromiz&^xMmvmm&i 

CJIgSOC (t_S0C) cm?-gk$*4C:i:*»-C& 
[0 0 7 3] BWttOSrSAaSfcttglg, «*^K<0 

^11 "C^-tr 2 3 IC «£ «J *^d_vsp^^tB 

U ^< > 7"1 2 T7^-fcJl"t>t- 2 2 X *) T 
^-t^§3Sd_accSr^ffii-So 3-C»±. Iftjg 

_acc * ftUIBIb d_tTd£ 3e3 1 # 

-5> o 

[0 0 7 4] Xf 7^14fli, #5J-#MP«Sway(j 
j&UiJU-C, #«-jWKBI«) 3 F*&*iScLvsp(i) £ «£ O^iSj 
•«0«»*»4Hid_tTd( i ) t > ^ W3tJ8p_vsp (i) £ J: CF? 
Sl«iei&#tfr£ttp_tTd(i) t <D-f titf*ti^ti<Dmfc& 

y 7 ^-h •) > ^ au#^p_vs P (i)i5<t u^aiNcn AtB^- 

«P_tTd(i)*.fftfilc-t*o *JSt««J|gl6»Jg^« 

y-Zl 5^ittf 0 £*s, -ffiOtggl t LTI4, Jh&Lfc 

il£<DftERR_l&fliWc*K **v>li^4 ic^-Tft* 

5T*ti, #^-*IEKway(i)«0^lC*5V>T, 
COSOC (d_S0C) t^SiJSOC (p_S0C(i)) tOfft 

^y^^RD, SQ-C*««l*JB«IS0CcSr?fW#-r 



[0 0 7 5] ftUSftb&frtt* «t 0* S O C co^jgij 

ftOSOC (d_S0C) i^.7 i y7 p 2 1 -e|$^L7tSOC 

& 0 Bf5£|S*S0CKMt, SOCi'fOlTRI 

K»iSLfcii:*«l5e-t-*fc*OjiS4'li*«t3e+4o 
3i£cD SOC jF-frO -LTPltt icgBfi: L/c kSKXfy? 

StOSOCi«fO±TRttU«ifiLTV>S:t>i:| 
l±^x ? 7"2 6 ^31*, *Wri*it&.6 P A KPJjt Lfc^fc* 
d^SrffiM-T^o d:t\ ife.SPAIi, MOSOC 
(d_S0C) f7^2ir^LtS0C±TIt K 

9^m<0. SOCJft#«P^s»*S0Cc*StW-t4o - 
i/i*.^PA^flJ«LTV^V»t §JiXx-7^1 6 

[0076] Xf 7^1 6 T»±. S O C&gLSbgsJi&SO 
GcOJRjfcffiBOCO t . 3RttO*3S«tBflW_vspt, ©JIE 
»*fiMMt©9lr*tt<LtTdi tC*0*V^T^ > >' > t 

(c, i>-/>20h;^ 1 1 is ^1^4 <r> 

[0077] ico^dic. m2<omffi.(ow*mx-\&^ 

<T>mt) mt * #0. L X & E Palway ( i ) r i: COitKSilii \Z Jt> 
tfcSOCOiTRttSrKjfeLs SOC»#»*Jt«S0 
Cct45-EMway(i)O : f«S0C (p_S0C(i)) 
* 0 f Lt, ^-EKway(i)^ifflS OC (p_S0C(i)) 
SOCO±TH«taiTV'4*^li, iTPS'ttWtt.H 
WICIR J 4 ± ? C S O C»«a**B*SOCc'*WIHtL.. 
#EMway(i)*O^SJSOC (p_S0C(i)) OSE-ffctt***^ 
OC±TKfltKft»»-f ifcttflSOC (p_ 
SOC(i)) o'8E<fctt«li: S0C±TR«kO2!Ej«P A*C 
mrtho SOC » *3i43lftKS0Cc CSo\>tx> : >* > / 

SOC (d_S0C) A s SOC ±TPSffi(C^i5 J fc J±±fflJfc^C 
PAU?oaLfc<b, -€-nJSl*oi)SOC*JHftsp*g||SOCc 
^i^LittL, ffLv^SO C*HCS»^fB*SOCcKaf^v» 

ffil± S tfh s W«b * »t £ § fll S O C * JlJfc-f « i 

[0078] iftwcom 3 <bnm<Dwm> s o c«»j» 

*»«S0Cc«)*6O»J(*tt*8lW-r4o i<0«3 
<O*iSco^c0#figJ±H 1 J: xfm 2 (C7pi-#S; t 
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3kftl-mWm \ 6 a (H2#H8) ^ST*S>^ 0 

[o 0 7 9] @i 3 is* una 1 4 1±. s.oc&nn^y& 

8 iZTfi-tmft t m»*w>ft m n * 7- ? 7km tx\m 
[008 0] hD-7-i eam^fn^ti l z 

ifi&itzfrif 7 fr*m&l,. ^-ftifrtf&^fzt §tiX 

(4. ±mLtz£7izm&mn<vft(o<ftm<D&&i&g.z&. 

ft&t LTiWttii-r-Wp^SS^mEF^way(j) ( j = 
l~m) tC55-#J-t* 0 y5T-&^*!lEllgway(j)^- 
:^3^t*¥:fcJ£1B^. £M*ttg> «ig=5rt'Wil 
8&5Sit£l$fiiU m<X7-V7°6T; ±MLtzX*HZ, 
L 3-##JE F^way ( j ) coit&Sjtit Cio'v^gKli 

Kim* ass oc (t_soc) £*fce-t£o 

10 0 8 1 ] >Xlz , f SffiO SOC (d_S0 

c&3t?#«g«s()Cc£TSS-f & 0 £-f. jmntifriK 

T&fiv* ? - > £&7E t , -?-tl <b <0jfefiv< ? - > £ S 0 C 
&ftS&*Jit1iS0CcT-7£tT L ^*§^0#eSEJit*^ <0<DS 
OC^jtf f- ? (MAP2DS0C) t LTi^J6^ ^ 'J (CfB1t 
LTi3< 0 -g-LT. Z.<DT-f (MAP2DS0C)^P> S OC 
^a^^S0Cc<!:«-EF^way(j) rt OJt&gtif £ K*f 
It'LfcSOC g£lb ip_dS0C ( j ) £ 1 £ jt U O 
SOC (d_S0C) ^SJ^ttt LT#E^way(j)C0S OC 
^kip_dS0C(j)4-a^-r-5»i tizX-^X, ^-EFflway 

(j)<o^iijsoc ( P _soc(j)) t Btomizisiiz^ms 

OC (p_S0C(m)) £5fc*6£ 0 -<7>?S^^. g^tcislt 
^^■aiJSOC (p_S0C(m)) * ? gW*tci5tt^>g«SOC 

(t_soc) iliiar-ifc-r&i-? u M^tatar-g: 

l * t § o s o c ^nn^mn * «*?• m % *&«isocc t -r 

O 

10 0 8 2] Xf'^l 1 T'^lJi-tr 23ta>)$ 

iid_vsp£$itbu i<xf7/i 2-cr^-fe;u-t>-9- 
-2 21ZX *) T^'t;HBad_accS-#aJl-*o 

fctUIEii^ft^-r - & » ^tB#ad_vsp t tfcffi 

r * * ;v pi«d_acc K*tis-r * mm»tn6^mi.mi m. 

[0 0 8 3] Xf v V3 2 lcisv»T, &ERSway(j)cD S 

ocmtm ( P _dsoc(j)) ©■at#*sv»*if3** j w 



«LfcKIBhray(k)«>f£RW>S O CSB-fb* (d_dS0C(k)) 
tffflLtSOC gS1"bSp_dS0C(k) i *ifc« U 

[85:6] ERR_4= (d_dS0C(k)-p_dS0C(k)) 2 

-rtt*^ § v> t § iix x y y 8 r s o c mw.%jm 

it^SOCc 4- WW* L , -T tt^/h $ v> t § Ji X y- Vf 1 5 
[0 0 8 4] Xf-y^l 5T»±, #»«EMway (])©«• 

,*ic^v^t. iieosoc (d_soc) t-^aas.oc (p_S 
oc(i)) tv-mrfw^mmmx o*#v^5*>*49»f 

<^> o 

[0 0 8 5] 7.7- y-fl 6UiJV>T, SOCMM 
^S0Cc<OJR^'(lS0Cc_j i: , ^ft<D*^ffi'(id_vsp t . 
W««i*»*«0»JHi<LtTd4: tcftcfv^-Ci > v > t 

MSOC (d_S0C) *M 7- 'J - 1 5<OfS 

*^S0CcCOftt> •) l-^til S 0 C (d_S0C) ^fflv^T» 
* -IfeS*HSt-S ± -5 tc, i > v > 2 <n > ;p 

\i5£Tf± <DY)V?^ $m9l&1Bk50&m 
it, >?7f-3<5«fi|6/)IM([*«lit4. 

[0 0 8 6] jtffig^OJiK^lfffi, soct 

«S»*»l!li5J:irsOCJE'fb*«:IB1tUr*t, Z\ff)M 
£:<7>7iL'fTmS&<7J7*- ? *#* fCgMway(j) r to S O 
Cge-fbSSr^iH-ti J: -7 iat *> J:v^„ *)Uz£ *) y X 
*) jE«*EHway(j) r t «0 S O CSE^t**^ai-* - 

[0 0 8 7] i<7)J;^lCv ®3<0|life<7)^lcJ:n»±*, 

aisn* r k jfefr / < * - > * S5&u n <b ^jfeiT^ « 

^ - y *m* <r> S OCJftSffiI?jlffL/:»^of 
ttjfefre**fc'») <^> S OC^fttT'- * * V 

cae-fbif-**^ soc^*^jt#socct#ERg 

way ( j ) r t <0 JI^S^ t LfcSOC SJ-f b»p_dS0C 

0)*SE3i^ar*L, aftosoc (d_soc) 

LT#EMway(j)CDS O CSEft»p_dSOC(j) 
itiaoT, #EKway(j)O^?SIIS0C (p_S0C(j)) 
tgfi«l*lCi5tt*^SIISOC (p_S0C(m)) Sr**«o i 

<ogrff*ifi<j»tci3»ts^iBisoc (p_socm) ^smm 
tcfctt-sg^soc (t_soc) ttatar-Sc-r^s-cufi 1 

»W4»aiS0Cci:-y-4o - O S O C **ft$fg||(S0Cc K 
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v»4 t £ #EP<Sway(k) <7>#||£<?> s O C ^^b*d_dS0C 
(k) ijrffiL7tSOC^ftfip_dS0C(k) t zitmL, -rn 

^^^m^tsocmn^mmm (soc) £«iei- 

*o #EP€way(j)K;fcV>-C, SfiOSOC (d_S0 

C) ir^ffliJSOC (pJSOC(i)) fc*Jt«U "ftt^Se 
3^«J:9fc*Sv»^ttSOClfc#»*Mf« (SOC) 

IfiJ _t 5 * <b § Wife fc is »t « g |R S O C frjMtt- £ £ 

[0 0 8 8] £L±OHlfeO]KS-Ctt. «mH2naAfuel 
^1-*^m*if*D*AbatOJt (Abat/Afuel) , 

i-*t»*.fiKs*soc*ii[a*»ait-r*«*^Lfc 

S0C*#a^£i8#li«ttSUIiR3g$*i*v» o 
If, S'OCa*ffi*>fc#Utt5Mt«:|EjiU i^v>t#tc|± 

K*»t* SIRS OC ^tt^SOC©*!* 
< LTti*>. 

[0 0 8 9] Ji^tcftfeO^ia^iEcr^iio 
neibft * a urnr*- £ x o & turettft s i&ps -> * r 

z.2>ztiz£^x.±mL tznm<oMWi t mm 

[0 0 9 0] ifc, ±&Lfc— 3U6«9BSt-C»i. 

f*4t©* *t d i> mm ^mm -e § a » 

[0 0 9 1 ] $ P> (C, ±*Lfc-*»«>»»-ett*S«:8J 
5£3:M\ *«SE««T t> J: v\, 6 
[0 0 9 2] Sfefctfc, jliF«&igltu ft* 

[0 0 9 3] JiiBLfe— **©»]ffir«i, Ittfti-PO 
U iW^(C*5tt-5»§«SOC (t_S0 
0 SrK5ei-*t t felC, glttitilKim^ffliJSOC (p 
_S0C) 5:**, ffflSOC (p.SOC) *»i*SOC (t_S 
OC) U*-Sfci"4J:d4SOC»»«|5p*i«S0Cc*ia:"k 

Ott^co cf» mm * * »jg L , •€■ <0 * jft fc 33 It * g « 



c *r B m,^tci3tt^.^iiij s oci»iss occ 

m-$Tf2> i^S O C&*»*»«S0Cc*l8£1-4 «t 

*3MWu #»tde»rt»csoc^ka> ^sjsoc 

4^*SW-r*„ £33, jfetfilitt±0#5e* 
[0®wflS*.*SiW] 

[Hi] -*Mco^co1#fiS;*^-rii|-r , *)-&o 
[12] Bli:«<, -3lEMl«>»»«)#J(t**i-H-C 

[B 3 ] SO CJft*»spflSl!loat»*ffiS:KfH-t-6fc 
#><Dl-c$)&o 

[14] JL > >* xoifeSSr^ta-C* S c 
[05) J. > y > <7)^#li Jp» A fuel tc^i" & 

[ 11 6 ] ^ 7 y * <D «ft jS * l£5E-f * v y ^T' * * o 

[17] mi onjfe^jgffiomnwai yn^7A^ 
[as] B7i:«<,*i <o%m<oMm<o&mmm ? 

[19] «2 ^*ifeco^ffiO¥MSU«!-/n A 
[110] H 9 ic«< . * 2 OllOfiOWW 
[011] SOC±TK*OR3e*»*KM1--&fci<> 

[113] f 3 OS iOf i<7)$S8]» / D / 7 A 
^f7D-f K^^)o 

[114] 1 1 3 \zWL < . m 3 oHJSo^)io*M*U 
iyn77A^f7D-ft- K^^o 



1 
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■x > v > 
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11-13 >f 

14 DC u > ^ 

15 *4 >^7f'J- 

1 6 ^ n>Mn-7- 
1 6 a ^ff^fl^iliaffi 
16b SO C*H[tt4S««fll[||[«tt 

1 6c x > y >/^e- ^ -mte&mnmm 
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2 0 

2 1 "/l/-^^ 

2 2 T^-fe^-fe 

2 3 $S-t>f- 

2 4 /^7x J J-SJK^r>^- 

2 5 ^7fy-SOC*Hl»l 

2 6 x>y>@g*>^ 

2 7 *n ^ >;v-fe >-9— 



3 o m^rnamm 

3 1 jjSC^C»a 

3 2 Xnyf ;W*;V ^fiJ^l^S 

3 3 ttry->3>gt 

3 3a SK^#J«ffi 

3 3b iMttttlftlUflttt 

3 3c ISSOCftfeii 
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